Bi-functionality of Opisthorchis viverrini aquaporins.
Aquaporins (AQP) are essential mediators of water regulation in all living organisms and members of the major intrinsic protein (MIP) superfamily of integral membrane proteins. They are potential vehicles or targets for chemotherapy, e.g. in Trypanosoma brucei melarsoprol and pentamidine uptake is facilitated by TbAQP-2. Transcriptome data suggests that there are at least three active aquaporins in the human liver fluke, Opisthorchis viverrini, OvAQP-1, 2 and 3, and crude RNA silencing of OvAQP-1 and 2 has recently been shown to affect parasite swelling in destilled water. In the present work we demonstrate that OvAQP-3 is a major water-conducting channel of the parasite, that it can be detected from the newly excysted juvenile to the adult stage and that it is present in major tissues of the parasite. Furthermore, a comparative functional characterization of the three parasite AQPs was performed by using Xenopus oocyte swelling and yeast phenotypic assays. OvAQP-1, OvAQP-2, and OvAQP-3 were found to conduct water and glycerol while only the latter two were also able to conduct urea. In addition, all OvAQPs were found to transport ammonia and methylamine. Our findings demonstrate that the sequence-based classification into orthodox aquaporins and glycerol-conducting aquaglyceroporins is not functionally conserved in the parasite and implicate a broder range of functions for these channels.